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Article
Patchwork: Repair labor and
the logic of infrastructure




This article introduces the concept of patchwork to understand how repair practices are carried
out in Mexico City’s networked hydraulic infrastructure.Drawing on data gathered through a one-
year participatory ethnography, patchwork follows the Mexico City Water System (SACMEX)
workers’ descriptions of their own labor and how it relates to infrastructure in a context of
structural austerity and rapid socio-material change. To do so, the article separates the analysis of
repair practices from the logic of maintenance, challenging widely shared conceptions of how
they relate to each other. Two distinct contributions are made possible by this move. On the one
hand, it allows for a more detailed conceptualization of the work that repair labor does in relation
to infrastructure and to other socio-material processes that are constantly shaping it. On the
other, it enables an exploration of what I call the logic of adaptation, a form of infrastructure
repair that is based not on returning objects and relations to a previously officially sanctioned
order, but instead on fashioning normality as an ongoing process made possible through impro-
visational and incremental work. Exploring this logic, I argue that the endurance of urban infra-
structure and of urban modernity requires the ad-hoc work of patchwork and of adaptive repair
labor.
Keywords
Adaptation, infrastructure, labor, Mexico City, repair, urban modernity
Introduction
During the weekend, a leak had been flooding the parking lot of a corporate office building
near a busy road intersection in an upscale Mexico City neighborhood. Building adminis-
trators had been making calls to senior engineers and politicians, and a couple of
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Mexico City Water System (Sistema de Aguas de la Ciudad de Mexico – SACMEX) repair
teams had been sent to fix the problem by Monday afternoon. There was already a big hole
in the ground when I arrived there with one of these teams. Workers busily carried pave-
ment, gravel, and dirt out, while curious passers-by peeked, and exasperated drivers honked
repeatedly. Pickaxes and shovels were used to break the ground, helping workers, knee-deep
in water, find the leak. No plans or maps were in sight. Instead, workers found the leak
through memory, experience, and gut feeling. After having stopped water flow partially and
momentarily, a worker they called Gallo jumped in only to realize the provisional fix he had
prepared, a brazalete (bracelet), did not fit properly. The pipe was six inches wide and the
bracelet was five. Without any other fix in sight, Gallo resorted to improvisation. He put a
piece of scrap metal beneath the bracelet where it did not cover the pipe completely. Using
the force given by nuts and bolts, he managed to bend the piece of metal enough to trans-
form the five-inch bracelet into a six-inch one. The leak stopped, at least for the time being.
Gallo’s bracelet is just one instance of a widespread form of carrying out repair within
Mexico City’s networked water infrastructures, which I documented widely during the one-
year ethnographic fieldwork that informs and sustains the arguments presented here. These
instances were described by workers and engineers at SACMEX, the public utility in charge
of water supply and sanitation, as parches (patches). The word refers both to the material
fixes that sustain the grid’s operation and to the repair practices that workers carry out to
make them. Amidst decaying budgets, precariously low wages, ongoing material ruination,
the unpredictability of unwanted water flows, and a widespread lack of materials and tools,
workers creatively repurpose discarded pieces, reassembling them into functional ones.
Broken pumps are taken apart, their functioning parts stored for future use. Pipe sections
are scaled up or down using improvised adaptors, transforming ill-fitting pieces into work-
ing ones. New tools are fashioned from scrap metal, allowing workers to carry out their
labor beyond the previsions contained in planning documents and operation manuals.
In this article, I build upon the workers’ description by introducing the concept of patch-
work to explain how hydraulic infrastructures, and the relations they bring together, endure
in Mexico City through adaptive repair labor. I define patchwork as a repair practice,
enabled by workers’ embodied expertise (Bj€orkman, 2018) and practical knowledge
(Scott, 1998); as a repair logic, adaptive and improvisational; and as a socio-material
form, related both to the materiality of infrastructure and to the relations that are enabled
through it. Each of these meanings builds upon and challenges current research on repair
and maintenance in distinct ways. It follows findings that highlight the importance of repair
and maintenance in upholding not only infrastructures but also numerous relations that
constitute state power (Barnes, 2017), urban inequality (Alda-Vidal et al., 2018; Anand,
2017; Baptista, 2019), and urban life. However, patchwork allows for a conceptual move
that expands the possibilities of this field of research. Namely, it proceeds by analytically
separating the question of repair from that of maintenance. Instead of thinking them as an
always joint practice and logic, patchwork stays with the question of repair as practice, and
asks if other logics that exceed or transform that of maintenance might emerge.
Staying with repair as practice allows for a more careful consideration of how human
labor works in and through infrastructure. Building on theorizations of repair and mainte-
nance as improvisational and adaptive labor, driven by human ingenuity (Graham and
Thrift, 2007), I push these arguments forward by considering how that work is learned,
carried out, and how it emerges from the specific geohistorical context of the Mexico City’s
networked water system. Namely, I show how patchwork is a result of structural austerity,
widespread (yet unequal and uneven) infrastructural decay, and of the changing flows of
urban water and urban soil. Patchwork is an improvisational logic that enables the city to
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endure not by returning “to a former, officially authorized state” (Barnes, 2017: 154), but by
adapting the grid to changing conditions and breakdowns, both foreseen and unforeseen, in
ways that exceed and challenge official narratives, rules, and practices. In staying with the
question of repair, patchwork also stays with the moment of rupture, distinguishing between
preventative logics of maintenance that seek to act before breakdown, and those of adap-
tation and improvisation that emerge as infrastructure fails.
Finally, patchwork contributes to our understanding of how formal networked infra-
structures are materially produced in contexts of urban austerity and rapid socio-material
change, and how these enable specific relations of power and difference. Building upon
analyses of incrementalism in cities of the Global South (Silver, 2014), which focus on
how marginalized urban dwellers convert diverse materials to configure new socio-
material relations beyond the formal grid, here I expand these insights to interrogate the
making of networked and formal systems. I find that incrementalism is also present in the
networked system, and that it shapes not only its materiality but also the relations that it
enables. These relate to questions of state power (Barnes, 2017) and urban inequality (Alda-
Vidal et al., 2018), but also to notions of urban modernity and infrastructure (Gandy, 2014;
Graham and Marvin, 2001). Namely, patchwork highlights how the endurance of modern
ideals of networked supply is continuously achieved through patchwork as a practice and
logic shaped by the materiality of water and infrastructure and enabled by the embodied
expertise and practical knowledge of SACMEX workers.
The observations discussed here were gathered through a one-year ethnography at
SACMEX. I focus particularly on the participant observation carried out with four
SACMEX repair teams, each composed of 5–7 workers, with whom I worked full-time
shifts two or three times per week. Two teams were part of the Lerma System
Subdirectorate, based in Lerma, a periurban area in the state of Mexico, which supplies
12% of Mexico City’s water (SACMEX, 2018). The other two were part of the Mexico City-
based West Subdirectorate and worked in three Mexico City alcaldıas (boroughs) and one
state of Mexico municipality—Huixquilucan. My role within these teams shifted as time
went by. At the beginning I limited myself to observing, documenting, and carrying out
informal interviews with workers. After two months, I started to help carrying tools and
materials. Toward the middle of my fieldwork, I began engaging in minor repair and main-
tenance activities, in particular with one team in Lerma. My analysis of workers’ attitudes,
resources, and practices when performing their labor comes from this embodied research
experience as well. In all cases, their names have been changed, and locations have been
made purposefully vague to ensure their anonymity.
This methodological approach had profound consequences for the theorization of patch-
work. My immersion in the field led me to consider the role of repair as practice in a way
that I had not foreseen before heading to Mexico City. While I expected that this often-
unheralded work would be of the utmost importance for the networked pipe system, the
ubiquity, complexity, and importance of patchwork far exceeded my expectations for causes
that I hope this text makes clear. The rest of the article is structured around the three main
contributions outlined before. First, I engage with the question of staying with repair as a
practice. Building up on this question, I follow by analyzing the logic of adaptation. Finally,
I elaborate on what improvisation, adaptation, and incrementalism mean for conceptions of
formal networked hydraulic systems, and of urban modernity and infrastructure. I weave in
theoretical discussions throughout the text, alongside methodological reflections. This has
the goal of highlighting the relation between practice and theory, and the potential that
ethnographic research has for conceptualizations of repair, maintenance, adaptation, infra-
structure, and the relations that are enabled through these practices, logics, and objects.
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Staying with repair
Current scholarship on infrastructure repair and maintenance has highlighted the role these
practices and logics have in sustaining not only material objects, but also the relations that are
enabled through them. Contributing to previous work that focused on how infrastructures
shape urban space and urban life (Anand, 2017; Gandy, 2005, 2014); enable the urbanization
of different resources (Kaika, 2005; Kaika and Swyngedouw, 2000; Silver, 2015; Swyngedouw,
2004); and constitute diverse techno-political relations both in the city and beyond (Anand,
2011; Barnes, 2014; Bj€orkman, 2015; Meehan, 2014; Von Schnitzler, 2008), repair and main-
tenance studies show how these relations and process are not self-sustaining but require con-
stant work. This labor sustains, amongst others, hydraulic (Alda-Vidal et al., 2018) and energy
infrastructures (Schwenkel, 2015), transportation systems (Denis and Pontille, 2014; Ureta,
2014), and housing (Chu, 2014; Strebel, 2011). At the same time, repair and maintenance
enable the reproduction of forms of power (Barnes, 2017), urban inequality, and numerous
socio-material relations in the city and beyond (Carse, 2014; Graham and Thrift, 2007).
Despite the theoretical and empirical broadness of this field, there is a widespread concep-
tion of how repair and maintenance relate to each other. On these readings, the goal of repair
is to ensure that a certain order, considered normal in specific geohistorical contexts, is
maintained. This assertion often subordinates repair practices to maintenance logics or con-
flates practices of repair after breakdown with those of preventative action. Here, I want to
critically interrogate this relation by staying with repair as a practice that is called upon in the
moment of breakdown, distinguishing it from those that might be carried out before rupture
takes place. I contend that this analytical distinction matters as it can surface how logics other
than that of maintenance operate. This distinction implies separating practices such as the
daily operation of hydraulic valves (Alda-Vidal et al., 2018; Anand, 2017); the protection of
certain infrastructures in response to a future threat, such as theft (Baptista, 2019); or the
annual maintenance that enables water flow (Barnes, 2017) from those that follow break-
down. Staying with repair brings to the fore the specific work that this requires, advances our
knowledge of how embodied expertise (Bj€orkman, 2018) works, and allows for a more careful
consideration of how certain socio-material relations are made adaptive in face of failure.
Empirically, this requires considering how repair relates to breakdown in two different
ways. The first one concerns what practices workers carry out when infrastructure fails, how
they do them, and to what ends. The second one considers why breakdown occurred in the
way it did, considering the materiality of the Mexico City’s networked water grid, and how
this same materiality shapes repair practices. The opening vignette, which briefly introduced
Gallo’s bracelet, can be a productive standpoint to interrogate this set of relations, as it
makes visible the work of patchwork, and it positions it within SACMEX, the grid and their
history. In what follows, I elaborate on Gallo’s and his fellow workers’ labor. I show how
patchwork is shaped by workers’ practical knowledge and embodied expertise. I also ana-
lyze how patchwork is shaped by the materiality of water, rust, soil, and austerity, and how
the question of matter matters (Bakker and Bridge, 2006) when analyzing repair practices
and their history. Afterwards, I highlight how these ways of knowing and doing are not
shared equally amongst workers, how these differences matter in doing patchwork, and how
they are part of a politics of repair in SACMEX.
Doing patchwork
As Gallo worked, I stood at the edge of the hole the workers had dug to find the leak.
Notebook in hand, I tried to write down everything I could. I was surprised by what then
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seemed like a paradox to me: that Gallo’s patchwork fix seemed to be both improvised and
thoroughly rehearsed at the same time. Before finding the leak, he and other workers had
been trying to figure out just exactly where it was. They did this by observing the water’s
flow and by using their bodies to feel its pressure. The workers did not talk much as they
pursued these clues. Instead they followed Gallo’s lead, and moved with and against water’s
materiality. Tracing the leak was not done through deliberation but by deploying this form
of embodied expertise. Recognized as crucial in mediating socio-political relations and
imaginaries in and through infrastructure (Bj€orkman, 2018), embodied expertise is also
fundamental to the task of patchwork and the adaptation of hydraulic infrastructure and
water flows in Mexico City. In the messiness of breakdown, embodied expertise allows
workers to know where leaks and other problems are and enables them to patchily fix them.
This embodied expertise is a form of practical knowledge (Scott, 1998). It resides not on
manuals or official documents. It is not formally codified, and teaching and learning it does
not take place through a separation of theory and practice. Instead, patchwork, as a set of
unwritten rules, practical dispositions, and ways of thinking, is developed through collective,
iterative, and long-standing engagements with the diverse water infrastructures that make
up the Mexico City’s water network. It is a practice-driven way of mending infrastructures
that relies on the ability to solve problems as they arise, drawing on previous practices of
patchwork, and their success or failure. It is shared unequally amongst workers, as some
have been able to develop these skills more than others, as a result of present and previous
work experience, educational backgrounds, and other processes I discuss in the following
section. It is also a form of work that is highly contingent on the materiality of each
breakdown. No two patchwork fixes are identical, although many follow a similar logic
and share numerous material characteristics.
Patchwork is a relational practice. It unfolds not by separating the workers from the site
of breakdown, but through an ongoing consideration by the former of how the latter shapes
their actions. In the Mexico City’s networked water system, well beyond Gallo’s fix, four
socio-material relations are paramount: soil, water, rust, and austerity. Soil matters in var-
ious ways. It is that which workers first encounter when trying to find a reported leak that is
still underground. While there are certainly some concrete breakers, excavators, and back-
hoe diggers in SACMEX, much of the work of breaking the ground, both pavement and
beneath, requires human work. Pickaxes, shovels, and bare hands are all part of the removal
of soil that enables to work on a leak or other forms of breakdown. Using these tools, as
well as following water pressure and flow, calls for particular forms of embodied expertise
that workers at SACMEX develop and use when doing patchwork. It is a way of doing and
knowing that is shaped by soil, asphalt, and gravel, and that in turn shapes them.
Soil matters beyond this first encounter. Ground subsidence in Mexico City is a long-
standing process, worsening unevenly across its territory. Driven by the exploitation of the
underground aquifer, and by the geomorphological characteristics of the basin, soil sinks in
the former lakebeds that make up much of the Mexican capital ground (Romero Lankao,
2010; Wester, 2009). The question of subsidence is particularly acute in the Historical
Center, although it is increasingly more prevalent in the impoverished eastern borough of
Iztapalapa (Cabral-Cano et al., 2008). Hydraulic infrastructures might breakdown as a
result of subsidence and how this relates to other geophysical processes. In the aftermath
of the 19 September 2017 earthquake, reports of broken-down pipes and aqueducts made
the news (Aquino, 2017), and, according to engineers at SACMEX with whom I remain in
contact with, also impacted their daily labor. Ground subsidence highlights how infrastruc-
ture, and the labor that allows it to function, are shaped relationally with other socio-
material processes, and are in constant change and need of adaptation. As I will further
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elaborate, patchwork allows for this adaptation to happen, and in doing so makes hydraulic
infrastructure work in the specific geohistorical context of Mexico City.
Water and rust come to matter together. Most of the piped grid in Mexico City is at least
50 years old and made of metal. New polyethylene pipes are just now being rolled out, and
journalistic reports affirm that only 10% of the grid operates on this kind of plastic (Cullell,
2019). During fieldwork, I never observed a repair carried out on polyethylene pipes. It was
always a question of fixing leaks in metal ones, worn down by the constant flow of water and
the rusting of joints, valves, and other pieces. Inside pipes, rust comes together with soil
and other materials dragged by water, reducing the space through which water flows, and
increasing the pressure in ways that might puncture them, leading to leaks. It is precisely in
one of such occasions where Gallo’s bracelet was called upon, as it allowed the leak to be
contained without having to fully stop the flow of water and changing the piece altogether.
This ideal solution, workers acknowledged, would be far more enduring that any single
instance of patchwork, yet it was hard to achieve. This was not only because stopping water
flow for an indeterminate amount of time was a difficult question to negotiate with neigh-
bors and users, but also because rusty valves often cannot fully stop the flow of water.
This was indeed the case when Gallo patchily carried out his fix, even if water kept steadily
dripping.
The possibility of replacing these everyday pieces was further curtailed by the deepening
austerity that SACMEX has faced over the course of at least three decades (De Alba, 2017).
Workers identified 1997, the year when an opposition candidate was first elected as Mexico
City mayor, as the moment in which funding became increasingly scarce (although De Alba
suggests that this might have been ongoing since the early 1990s). For them, this was a
consequence of a shift in the relations between the city and the federal government, and a
way to pressure local authorities amidst a political struggle that had important consequences
for their work and for urban life. Many workers recalled a previous time when materials had
been abundant and more thorough fixes were possible. For others, austerity was all they had
known. Crucially, austerity means not only less materials but also less staff being recruited,
meager or inexistent wage increases, and lack of training for workers. Patchwork becomes
more and more significant in this material context, as it enables the grid to function despite
decreasing budgets, material lack, and deepening neglect. In 2019, SACMEX budget
received a significant increase (Noticieros Televisa, 2019). Although this does not reverse
decades of insufficient funding, it might still have important consequences for patchwork
and the role it plays within the networked grid.
When Gallo jumped inside the hole, and began searching for the leak, all these material
relations were at play. Soil had to be broken and maneuvered with. Water pressure was felt
and followed.Rust impeded the full closure of the valve that controlled that pipe section.
Austerity meant that those valves, as well as the pieces required for a more durable fix, were
not available. Patchwork, as a repair practice enabled by workers’ embodied forms of
expertise and practical knowledge, is what allowed the leak to be fixed, and service provision
to continue. Patchwork is also significant in many other sites of breakdown. Malfunctioning
pumps, broken engines, and missing measurement devices can all be fixed by the creative use
of discarded pieces, mismatching pipes made fitting through diverse material interventions,
or the repurposing of materials that were not originally designed to be used within a
networked pipe system, such as the scrap metal piece that Gallo used. Patchwork, as
opposed to maintenance, sustains the working of the grid but does so not by returning it
to a previously stable, officially sanctioned state, but by adapting the grid to changing
material conditions through small-scale interventions (Furlong, 2011).
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Repair politics
Repair practices, current scholarship shows, are always already political, entangled with the
maintenance of relations of power and inequality across different scales and amongst dif-
ferent actors, including the state, informal neighborhoods, private providers, and interna-
tional experts (Alda-Vidal et al., 2018; Anand, 2015; Baptista, 2019; Barnes, 2017). In what
follows, I highlight three ways in which patchwork contributes to our understanding of
repair politics. The first one concerns how skill, practical knowledge, and embodied exper-
tise shape work team hierarchies, and how this in turn shapes how patchwork is carried out
and the form that infrastructure takes. The second one concerns the position that manual
workers occupy within SACMEX’s institutional hierarchies, and how patchwork fleetingly
upends official relations, highlighting the role and relevance of manual labor. The final one
concerns how patchwork is shaped by the different forms of pressure (Anand, 2011) that
urban dwellers are able to put on SACMEX and Mexico City government officials, and how
this pressure is in turn shaped by the different relations that dwellers have with infrastruc-
ture and water supply.
Patchwork plays a fundamental role in structuring work teams. While all team members
must do their part, what these are and what they mean for the practice of patchwork greatly
differ. Newcomers are often engaged in the most extenuating and less creative practices.
They carry pipes, load and unload trucks, and provide overall support for their teams (as I
did during my time at SACMEX). This is certainly not always the case, as some new
workers already have mechanical skills that allow them to carry out patchwork practices
with more efficiency and dexterity. This division of labor often mirrors formal hierarchies
and relations of authority within teams. The patchwork-related abilities and knowledges of
some workers were often described by their peers as virtuous and were recognized as sources
of prestige and distinction. These workers were usually appointed foremen, often elected by
or in consultation with their peers. Skill differentials are related to workers’ biographies, and
to opportunities to develop skills that both include and precede their employment at
SACMEX. Some workers had been employed in factories before or had had the opportunity
to access technical education. Others had only been able to finish elementary school or had
worked in entirely different activities before. The former not only had particular patchwork
skills but were also able to move upwards within SACMEX, often remaining longer at their
positions and developing their abilities even further.
I often observed heated discussions amongst members of the same work teams when
deciding how to repair different breakdowns. Foremen and deputy foremen usually led, and
the solutions they devised, such as making makeshift adaptors to connect mismatching pipes
with pumps or putting together the working parts of two broken-down pumps to make a
new functional one, were followed. At other times, foremen decided that a patchwork
solution was not sufficient, as the specific problem encountered might be worsened if just
patched and, for example, a malfunctioning electrical piece was not replaced. On one of such
occasions, a worker challenged the decision made by his foreman. He said that he had called
their boss, a mid-level engineer called Fernando, and he had recommended carrying out the
patchy solution of merely rewiring a pump engine and not changing a whole piece, as the
foreman intended. We later found out that the call never took place, but the episode high-
lights how decisions on how to carry patchwork are also political. They are related to
hierarchies within teams and between them and SACMEX at large, to shared perceptions
of others’ skills, and to the capacity to imagine, improvise, and repair diverse breakdowns.
These decisions matter as they mean that particular forms of patchwork come to shape the
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grid, and often become prominent elements of the patchwork repertoires shared by workers
across SACMEX.
There are still other inequalities at play within work teams. One of great importance is the
question of income. While basic wages are similar, as all workers are officially employed as
‘Operations Assistant in Urban Services’, located at the very bottom of the SACMEX orga-
nizational chart, there are several contractual situations that might increase or decrease their
income. If a worker misses a workday without explicit authorization from the office to which
he is ascribed, penalties are issued which can result in monthly incomes of less than half of the
$4500 pesos that workers earn on average, according to documents I observed during field-
work. These workers often have more lucrative employment elsewhere, as taxi drivers, con-
struction or factory workers, yet many of these side jobs do not provide the minimum social
security (pension, health, and housing) that SACMEX positions do. However, some of these
provisions are not readily accessible for all. A case in point is the question of overtime pay.
While some workers do receive this additional income, others do not. This is related to the fact
that workers might only become permanent following five years of continuous labor, after
which they can become part of the negotiations that the local branch of the state workers
union carry out with the central SACMEX administration. Overtime pay can double a work-
er’s income, and therefore are the source of many disagreements, desires, and discussions.
Workers often reflect on the relevance of patchwork, and how its practice enables infra-
structures to function despite ongoing deterioration and austerity. They claim a centrality to
their work that I seek to echo in this article. Yet, despite its importance, they acknowledge it is a
marginalized practice—something that is reflected in their low wages and their official position
within SACMEX. In most everyday interactions, workers’ practical knowledge is made to be
secondary to that which engineers deploy through maps, other documents, formal knowledge,
and ways of speaking and dressing (see Barnes, 2017 for a relevant discussion on this topic).
Engineers have different relations to manual workers, but those in higher positions often con-
sider their solutions and knowledge to be mere placeholders for future large-scale interventions
that have so far failed to materialize. Even my interest of researching workers’ practices was
often greeted with puzzled looks, as senior engineers did not think there was much worth ana-
lyzing there. This contrasts greatly with workers’ perceptions of this divide. They often com-
plained that high-ranking officers and bureaucrats within SACMEX have never seen how
everyday labor looks like, and therefore are unable to understand their work and what it does.
However, patchwork fixes enable the grid to function amidst decay and austerity. Field
engineers know this and do not regularly stand in the way of patchwork. If anything, they
call upon workers’ practical knowledge and embodied expertise in moments in which hier-
archies become flipped, even if they do so fleetingly. When facing a repair that cannot be
solved according to the formal rules and manuals within SACMEX, engineers often delegate
the responsibilities to manual workers. On many occasions, engineers are not present, as
multiple breakdowns, and the patchwork that momentarily solves them, are not exceptions
but part of the grid’s everyday work. Additionally, practical knowledge is also resorted to
when engaging with infrastructures that are not fully included in formal ways of knowing
the system, such as logs, plans, or maps. For example, in the absence of accurate or updated
plans, it is often said that a full water grid map only exists in their minds and memories. It is
them who can pinpoint where valves are located or how pipes were rearranged in some
previous repair process. Workers’ practical knowledge makes up for the ways in which
networked hydraulic infrastructures exceed top-down tools for describing and understand-
ing infrastructures, their connections and breakdowns.
The moment of breakdown and its aftermath are also being shaped by other political
relations. How quickly response takes place is related to how much pressure (Anand, 2011)
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different groups of urban dwellers can exert on SACMEX and government officials. Often, this
pressure travels not by official means but by diverse technologies, such as instant messaging
tools. These same technologies are used to transmit orders to workers, who then might solve
any given breakdown through patchwork. The flow of water in Mexico City is often enabled
by these non-formal, non-official ways of doing, even if they take place within the publicly
owned, networked system. At the same time, patchwork is called upon differently by the
pressure that any unwanted flow might have on the rest of the grid. Breakdowns on distribu-
tion pipes or in those that affect water distribution tanks, pumps, or engines are often prior-
itized over those that take place in the margins of the grid. This material pressure often
coincides with spatial inequalities, which are in turn related to the kinds of pressure different
groups, companies, and neighborhoods can exert. Patchwork responds to socio-material pres-
sure, enabling both the grid and officials to fulfil their functions and sustain urban flows.
After Gallo’s bracelet was put in place, I sat down at a nearby curb with several workers.
They were curious about my presence, made even more evident by my frantic notetaking.
I told them I was doing research on how they kept the grid working, and that I was keen to
understand what they thought was relevant. They reflected on the strenuousness of their
work and on its punctured temporality. Patchwork was called upon at moments when
breakdown disrupted flow in such a way that a solution could not be prolonged, and the
imperative of repair demanded creativity and improvisation. Patchwork, as a practice car-
ried out by workers within the public utility, also has a distinct spatiality. Its presence is
shaped by pressure, as the relatively rapid response to the leak that Gallo fixed suggests.
As we looked at the now dry hole from afar, one of the workers told me a story of how a
leak in a self-constructed neighborhood in one of Mexico City’s many ravines was only
found when a landslide forced the government’s attention. After assessing the situation, the
workers found the issue: the roots of a tree had broken a pipe, causing a leak that went on,
according to this worker’s calculations, for at least 15 years.
In this section, I have stayed with the question of repair and how it unfolds at the moment
of breakdown. I have shown how patchwork is a relational practice, shaped both by workers’
previous experiences of repair and by the materiality of Mexico City’s infrastructure. I have
highlighted how specific geohistorical conditions shape patchwork, whether as a result of
ground subsidence, structural austerity, or infrastructural deterioration and decay. I have
also analyzed how patchwork is a political practice, shaped and shaping inequalities and
hierarchies within the work teams, across SACMEX, and at the urban scale. In doing so,
I have enriched existing empirical and conceptual discussions on repair as practice. I have
done so by separating the work of practice from the logic of maintenance, which are often
discussed together. In existing literature, this stance can be related to empirical lacunae, where
manual work remained beyond the scope of research (Barnes, 2017), or to conceptual frame-
works, where pre-emptive work of maintenance is brought together with the adaptive work of
repair (Baptista, 2019) or that of infrastructure operation (Alda-Vidal et al., 2018; Anand,
2017). In staying with repair, I have opened the space to analyze how other logics, namely that
of adaptation, shape and are shaped by patchwork. This is what I now turn to.
The logic of adaptation
Anticipating breakdown
Much previous labor was needed for Gallo to be able to carry out his patchwork fix. If the
moment of rupture highlights the improvisational character of patchwork, its reliance on
embodied expertise and practical knowledge, and how it responds to breakdown materiality,
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also suggests that some form of anticipation might be at play. That Gallo had pieces of scrap
metal lying around in the back of the truck he shares with his team points to this. As I
carried out fieldwork and became more and more engaged with the everyday activities of
workers across SACMEX, I got to observe and participate in these anticipatory practices
and logics. They take place not at the moment of breakdown but at the warehouses and
yards where workers wait for the next call. Despite this physical and temporal distance,
breakdown remains a pressing concern and a future certainty. While the specificity of each
instance of disrepair is unknown as workers prepare the materials and fixes they might use in
the future, their experiences of previous patchwork allow them to anticipate not in the dark
but in light of what usually happens within the Mexico City’s water grid.
Artemio and Pablo work at a different sector than Gallo. They too are part of a repair
team, although their main tasks have to do with fixing pumps and engines rather than pipes,
given that their sector—Lerma—is where 12% of the total Mexico City’s water is extracted.
Their work has a different pace. If in central Mexico City emergency calls and breakdowns
that exert pressure on officials, workers, and engineers are most common, in Lerma failures
are less frequent, more distant and require different technical adaptations. Whereas Gallo
bracelet acts upon infrastructure as a form to contain excess water, the patchwork fixes that
Artemio and Pablo carry out are normally concerned with getting water out of the ground.
This usually implies working not only with metal pipes but with the many electrical and
mechanical components that allow pumps and engines to function. This added technical
complexity, added to the slower pace of repair labor, means that anticipatory practices are
more visible in Lerma than in most of the sites I could observe in Mexico City.
When days were slow, Artemio and Pablo spent a good amount of time in their sector’s
warehouse. There, they stored spare pieces, tools, and cables out in the open and in a
seemingly disorganized way. Malfunctioning pumps, engine parts, pipe sections, hammers,
pliers, and many more objects were lying around, some rusty and some still covered in mud
and water. This disorder, however, was only apparent. Both workers, and indeed others,
knew what was kept there, and how it might be put to work. I often sat with them as they
took the time to find out what was available and figure out how to use it when breakdown
finally happened. They also prepared other fixes in advance: on several occasions, they
assembled longer cables from short pieces that had been left over from a previous repair
using tin solder they heated on a small charcoal stove and insulating cable. They did so with
the ease that comes from practice and, eventually, mastery over the process. While working,
they often discussed future patchwork fixes and how their present labor might come in
handy then. Driven by the imperative of sustaining water flow and understanding the rel-
evance of their labor in achieving so, Pablo and Artemio speculated not only about repair
but also about socio-material change and its relative unpredictability.
Anticipation and speculation are integral parts of what I name as the logic of adaptation.
When workers prepare fixes in advance, considering how breakdown may occur in the
nearby future, and how their current actions can influence their forthcoming ones, they
are working with a set of relations that are in continuous flow. Whereas most of current
literature on maintenance highlights the role of repair in returning relations and objects to a
“former, officially authorized state” (Barnes, 2017: 154), here the concern is not with what is
officially sanctioned but with what might just work. This anticipatory and speculative labor
is different from the preventative one that characterizes maintenance (Baptista, 2019), as it is
done always in relation to the moment of breakdown and not with the intention of impeding
or delaying it. In this it differs too from the work of operating infrastructures (Alda-Vidal
et al., 2018; Anand, 2017), as it is not concerned with sustaining an already ongoing flow but
with restoring one that has stopped amidst continuous socio-material change. Relations and
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things do not go necessarily back to officially authorized states but often are repaired in
ways that both make previously existing relations endure and allow infrastructures to adapt.
This concern with the encounter, namely with the moment in which breakdown calls
upon patchwork as a repair practice, can also be deployed to understand what the role and
specificity of human labor is and what are its socio-material limits. Anticipation and spec-
ulation always imply a degree of unknowability. Workers may know what kinds of break-
down are more common, and sites where this occurs more often—the place where Gallo
fixed the leak being a case in point. However, their calculations cannot fully account for the
specificities of each failure site. The concern is not with repairing these breakdowns as they
should be, but instead with fixing them as they can. In doing so, workers are operating
within the boundaries and limits set by existing infrastructures and by the materials and
knowledge available to them. Their goal there is not to return things to their ideal or original
form, but to fashion normality as an ongoing process that is always shaped by infrastructure
and other socio-material relations. However, anticipation and speculation, and certainly
improvisation at the moment of breakdown, suggest a purposefulness that is specific to
human labor. Patchwork is indeed a hybrid process (Gandy, 2005), yet one in which
human work plays a specific role. The consequences of this specificity can be also observed
in the material form that infrastructure takes and on what this materiality implies.
Incremental labor and the formal grid
Whenever a patchwork fix is installed, the grid does not go back to adhere to its original
design and to the materials that were used when it was first built. Instead, new materials and
new designs become part of it, often bearing the marks of specific workers and their ways of
doing patchwork. This small-scale adaptation can be thought of as a form of incrementality
(Silver, 2014). These, and the practices of infrastructure convertibility associated to them,
have been richly explored in cities of the Global South (Simone, 2004, 2013). There, they are
what enables the urban majorities to make spaces for living amidst precarious and uncertain
conditions. Through these practices and logics, alternative forms of service provision are
achieved through collective experimentation, always making the most of what is at hand.
Not unlike these forms of incrementality, patchwork also relies on collective experimenta-
tion, as ways of doing patchwork are learned by doing together. The logic of adaptation also
requires the conversion of discarded pieces, scrap metal, and malfunctioning infrastructures
to construct new working ones that might be used when breakdown occurs. Amidst ongoing
austerity, precarious wages, and insufficient materials, workers make do with whatever is at
hand in navigating uncertainty and disrepair.
However, patchwork is different from other forms of incrementality insofar it works not
on spaces of informality and heterogeneity, but on those characterized as formal and stan-
dardized. Moreover, it is carried out by public workers under the purposefully distracted
gaze of field engineers and other SACMEX officials, and not by urban dwellers in the
margins or beyond formal networks and the state. Patchwork is neither fully official nor
completely unofficial. It exists in an in-between where improvisation, adaptation, and incre-
mentality allow urban water to flow through the formal, state-owned, and publicly operated
network. Against ideals of standardized infrastructure, it is patchwork what enables infra-
structure to function. It does so not through thorough planning, but through a calculation
of probabilities and the deployment of ways of knowing and doing based on previous
practices and experiences. These do not aim to offer definitive solutions, and neither can
ensure that decay is definitely fended off. Instead, patchwork only promises (Anand et al.,
2018) to deliver something that works for a limited period, and that to do so must adapt
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infrastructures materially through human labor. Patchwork is always facing the uncertain,
reminding us that “long histories of repetition need not constitute likely guarantees”
(Simone, 2013: 245). What worked before might not do so in the future, as the city, infra-
structure, soil, water, and labor change constantly and in often unexpected ways.
Moreover, the political stakes of incrementality in the formal grid are different from
those that characterize the heterogeneous infrastructural configurations (Lawhon et al.,
2018) of cities across the Global South. Patchwork does not necessarily prefigure new
forms of producing infrastructure and resource flows, as other forms of incrementality
might do (Silver, 2014). Instead, it shows how these practices can also be deployed to
ensure that already existing infrastructures and flows are sustained through adaptive
labor. These, despite being constantly achieved and always in the making, are adapted in
temporalities and spatialities saturated by the accretions of previous infrastructure (Anand,
2017), and the intransigence (Carse, 2014) of their forms and the relations they enable.
Patchwork highlights how repair does not necessary entail a return to officially authorized
orders, although it most certainly does so in many cases and geographies. Instead, it shows
that it can also be part of the constant adaptation of infrastructures and the many relations
that exist through and within them, often challenging or exceeding officially sanctioned
practices and rules.
Patchworking urban modernity
Studies of hydraulic infrastructures and modernity in Mexico City highlight three character-
istics. First, they show how the construction of standardized infrastructure monopolies
(Graham and Marvin, 2001) was an ideal shared by Mexican elites since, at least, the end
of the 19th century (Perlo Cohen, 1999; Vitz, 2018).Second, that this ideal was always
exclusionary, and that it deepened already existing spatial differences linked to racial and
class inequalities, which endure today and might deepen in the future (Romero Lankao,
2010). Third, that this stark difference and inequality represents an unfinished (Duhau and
Girola, 1990) or lagging modernity (Sa´nchez-Mejorada Ferna´ndez, 2005), where the formal,
central city stands in contrast and opposition to the sprawling, informal, unplanned periph-
eries. This body of work rightly emphasizes the historical and contemporary inequalities
that characterize the Mexican capital, where behind the 97% formal coverage of the net-
worked pipe system (CONAGUA, 2018), realities of intermittent supply, poor water qual-
ity, and heterogeneity proliferate (De Alba, 2017; Schwarz, 2017). However, this focus has
left the central city largely unexplored, being depicted as a site where the modern infra-
structural ideal was and is put in practice.
Patchwork contributes to the study of urban modernity by unsettling the supposed sta-
bility of formal supply in Mexico City, and queries the somewhat forgotten space of the
planned city, and its networked water infrastructures. Take Gallo’s bracelet into consider-
ation yet again. It temporarily solves a problem in the formal network through an ad-hoc
intervention that he learned through constant engagement with the field, and that relies on
his practical knowledge and embodied expertise. This fix does not adhere to any officially
sanctioned rulebook, nor does it ensure the standardization and engineered planning that
characterizes urban modernity. Instead, patchwork as practice and logic challenges already
existing standards and norms, and in doing so it enables the production of a differently
modern infrastructure, still operating but not through standards, rules, and codes but
through ad-hoc, incremental adaptations. The promise of reliable and constant supply
that characterizes planned Mexico City, and the socio-material relations this enables,
endure not by returning to a previously existing order but by adapting the grid to changing
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conditions through patchwork. Instead of a stark opposition between formal and informal,
planned and unplanned, and heterogeneous and unitary infrastructure and urban space,
there is a more fluid set of relations that are enabled and adapted through human labor.
Crucially, this work is not that of engineers and planners, who often do not know how
patchwork is carried out and its adaptive logic. Instead, it is the labor of manual workers
that is called upon, alongside their forms of knowing and doing, practical and embodied.
That even the central city does not adhere to ideals of standardized, unitary infrastruc-
ture, and to the rule of official planning and engineering, does not imply that distinctions
between it and the unplanned city are unimportant. Indeed, the fact that leaks go unnoticed
for decades in the self-built peripheries attests to their continued relevance. Gallo’s bracelets,
installed in the vicinity of Lomas de Chapultepec, a wealthy neighborhood in west Mexico
City, has had a mean consumption between 600 and 1000 liters per person per day in the
past years (Aguilar, 2007; Romero Lankao, 2010). In contrast, the peripheral boroughs of
Chalco and Iztapalapa have reported available water at 60 and 28 liters, respectively
(Capilla Vilchis, 2018). These already existing inequalities are compounded by the uneven
presence of patchwork, and the ways in which pressure shapes these fixes and calls upon
workers’ labor differentially. These inequalities are also linked to different attitudes toward
manual workers across Mexico City. When carrying out patchwork fixes in the central city,
workers were often challenged by neighbors and employees working at the affected house-
holds and offices. Their presence was sometimes perceived as a nuisance that punctured the
normal flow of water, even if it was required to restore it through patchwork. In contrast, in
the periphery they were mostly greeted with a mix of relief and indignation, as the workers
became not only those who repair infrastructures, but SACMEX representatives, even if
only momentarily.
This fleeting role of workers as government representatives echoes arguments regarding
the proliferation of intermediaries in the peripheries of Mexico City (De Alba, 2017). There,
these intermediaries both challenge and enable the continued participation of the state in the
tasks of water supply, often through heterogeneous infrastructural configurations. Here, the
stakes are different, as SACMEX workers enable the participation of the state in the pro-
vision of water, but do so not in ways that directly challenge the state’s political authority, as
they do not become intermediaries that construct alternative forms of territorialized power
through hydraulic infrastructures. Instead, their challenge works at the scale of infrastruc-
ture, as it both upends momentarily the established hierarchies within SACMEX, and it
highlights how the endurance or urban modernity requires improvisational and incremental
labor. Indeed, workers are crucial in sustaining the role of the state in the provision of
urban modernity through an infrastructure monopoly, yet they do so in ways that
challenge assumptions about standardization and the formality of the piped network and
the seamlessness of the unitary city. At the same time, their relative autonomy shows how
their practices cannot be conceptualized as only executing orders drafted elsewhere but must
be queried as operating according to their own geohistorically specific characteristics
and logics.
The role of patchwork in the adaptation of the formal network, and in the provision of
urban modernity, echoes findings from other cities and spaces across the Global South. The
constant work that infrastructures require resonates with notions of service provision being
always in the making (Baptista, 2019). Unfinished and ongoing, infrastructure and the
relations it enables are constantly being adapted in relation to changing socio-material
conditions. Certainly, this work is not beyond the maintenance of certain entrenched
forms of inequality. This both relates to workers’ own notions of order, disorder, and
their territorial correlates in urban space (Alda-Vidal et al., 2018), as well as to the different
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forms of pressure that urban dwellers, public officials, and bureaucrats exert (Anand, 2011).
In carrying out patchwork, workers sustain the role of the state in providing water, proving
that this type of labor is necessary for it to endure (Barnes, 2017). At the same time, the way
in which patchwork is called upon differently across the unequal and uneven geographies of
Mexico City highlights how indeed the city has been historically shaped by differentiated
access to water and sanitation, not unlike other metropoles in the Global South (Anand,
2017; Gandy, 2008). The city is a site of fractured modernity (Gandy, 2014), where risk and
disease are distributed unequally, and where class and racial inequality follow lines of
uneven water and sanitation access.
However, patchwork also contributes to this body of work in specific and novel ways,
complementing and challenging our knowledge about how modernity, as an infrastructur-
ally enabled process and ideal, is made, repaired and adapted, particularly in contexts of
ongoing and deepening disrepair and decay. In the planned and networked central Mexico
City, it is patchwork that which allows water to flow and infrastructures to be adapted to
changing socio-material relations. It does so not by returning infrastructure to a previously
approved official order or by preventing failure. Instead, it works always at the moment of
breakdown, and through an adaptive logic that challenges and exceeds official norms, rules,
and ways of doing. Patchwork, as a way of doing that is not only shaped by practical
knowledge but enacted through embodied forms of expertise, shapes infrastructure in
ways that are not standardized, but neither incommensurable. This means not only that
modernity is plural and adaptive, as already highlighted by numerous works on the urban
condition in Mexico City and elsewhere in the Global South, but that manual work, namely
that of repair, has a crucial role in enabling this. Crucially, patchwork shines light on the
central city and the formal grid, often assumed unproblematically modern. If modernity in
Mexico City is not only fractured but constantly being patched, it could be relevant to query
whether these practices and logics are present elsewhere, bearing different names and being
the result of specific geohistorical processes and changing socio-material conditions.
Conclusion
This article has introduced the concept of patchwork to understand how repair practices are
carried out in the Mexico City’s networked water system. The concept follows manual
workers’ own descriptions of their labor, and of the way in which it relates to infrastructure
in a context of structural austerity, widespread material breakdown, subsiding soils, deplet-
ing aquifers, and precarious employment conditions. Analytically, patchwork is mobilized
by separating repair practice from maintenance logics. This move allows me to further
elaborate on how repair is done, to what end and through which means. I find that
repair does not necessarily imply the return to officially sanctioned configurations but
might instead enable infrastructure to adapt to changing socio-material conditions in
ways that are shaped by improvisational labor and the situated politics of patchwork. I
elaborate on this by exploring the logic of adaptation. I show how it relies on anticipatory
and speculative thinking, yet always remains rooted in the moment of breakdown as a
paradoxical certainty: its occurrence is given but the specific shape it might take is not
fully known in advance. In this it differs from maintenance, which also includes preventative
actions that seek to avoid breakdown, and those of operation that assume ongoing flow.
When thinking of adaptation in relation to the materiality of the grid, I show how
patchwork is an incremental practice that differs from others insofar it is carried out by
state workers on the publicly owned grid. There, incrementality does not produce a quilt-
like heterogenous configuration that prefigures other forms of service provision and
14 EPD: Society and Space 0(0)
infrastructure, but rather sustains existing ones through constant patching. That these repair
practices do not adhere to official ways of doing and planning shows how the functioning of
the planned, formal network, particularly in the relatively unexplored space of central
Mexico City, relies also on unplanned practices. Their presence and role, allowed by
SACMEX officials as it sustains water flow in austerity and breakdown conditions, show
that the current work of modern infrastructural configurations do not mirror the ideals that
drove their construction. Instead, they are enabled by patchwork as an incremental, impro-
visational, and adaptive practice and logic. This echoes arguments that depict urban moder-
nity in the Global South as plural, unequal, and adaptive, but contributes distinctively by
highlighting the role that manual work, in particular that of repair, does on the formal grid.
Patchwork might be present elsewhere, perhaps under different names and through diverse
local practices, but still playing a fundamental role in adapting infrastructures and socio-
material relations to continuous change.
Patchwork can enable the adaptation of unequal and uneven forms of power and
resource distribution. However, it does so in ways that allow for the formulation of alter-
native infrastructure and repair imaginaries. Just as this form of repair work is bounded by
already existing infrastructural configurations, and by the materialities of urban space, it
also shows how the ideals that have driven the making and repairing of infrastructure in
Mexico City are themselves bounded, often in ways that go unrecognized. Might patchwork
inform a humbler infrastructural ideal? This can be one that acknowledges the need for
adaptation and the inevitability of breakdown and does so not by relegating these practices
and relations underground, but by making them an object of public concern and recogni-
tion, and open to political contention. This might be one that departs from the fact that it
must be built amidst already unequal relations, against the uneven reach of repair labor, and
considering how infrastructure is bounded by other lively socio-materialities. Then, adap-
tation, improvisation, and incrementality might become part of the transformation of
formal grids in ways that bring forth more just and sustainable configurations.
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